Abstract-It's important to access the status change of switchgear in switching station for condition maintenance. With regard to the online assessment for the resistance of switches in the switching station with 3/2 connection mode, linear equations can be established on the basis of real-time current measurements. The accuracy of the solution for these linear equations will make a great difference to the whole assessment because of errors in real measurements. To make the calculation for the value of the resistance more accurate, some equations are selected in this paper by comparing matrix condition number. The size of this number reflects the degree of the linear correlation of the equations: the smaller the matrix condition number is, the less influence the variation of coefficient matrix will have on the solution of the equations. Therefore, the condition numbers of all the combinations of coefficient matrixes corresponding to real-time operating conditions should be calculated and the combination with minimum condition number should be selected. In this paper, simulation studies on the current data obtained from 500kV switchgear are carried out to verify the effectiveness of the proposed method.
INTRODUCTION
As the high operational reliability and flexibility, 3/2 connection mode has been the mainstream wiring of the large power plant and high-voltage distribution device of substationat home and abroad [1] .The condition monitoring of switching equipment is benefit to arrange maintenance scheduling reasonably, reduce repair cost and achieve condition-based maintenance of break. So, it's important to maintain the normal operation of the transformer substation [2] . Currently, the research about online monitoring of the switchgear is primarily interested in the electrical endurance and mechanical characteristics of high-voltage breaker contact. There are a lot of new ways like acoustic diagnosis and non-invasive diagnostic [3] [4] . In China, some instruments have been developed the instrument to monitor the operation state of high-voltage breaker, but them need to be made better [5] . To assess the resistance of switch in switching station with 3/2 connection mode, a method for real-time online assessment on the basis of current measurement is proposed. Based on Kirchhoff's current and voltage laws as well as Ohm's Law, the real-time current online is used to establish linear homogeneous equations. While, the equation we established maybe morbid due to the relativity between real-time currents, then it will cause errors. To morbid equations, we have obtained some solutions like conditions pre-better method; iterative corrections method; projection method; rigid constant differential method and genetic algorithm; etc. However, the vast majority of algorithms are impossible to satisfy both validity and simplicity. Also, to the different morbid degrees and scales they are difficult to meet the precision that we need [6] . As considering the error of equations comes from the error of current and morbid equation caused by the relativity between real-time currents, we select equations in this article is by comparing the matrix condition number [7] . Based on many conditions that can be measured, we have multiple combinations of the coefficient matrix .The only thing need to do is to traverse all the combinations and select the combination with minimum condition number to calculate. Then, we can make the evaluation parameters more accurate and provide a basis for the choice of current condition of the equations that established.
To verify the effectiveness, this article uses the actual current condition of substation one day to calculate the resistance. 
So that:
As the formula 2 shows, the small disturbance in A and b will cause grater error when the condition number In physics, the solution of the morbid equation is the intersection of two approximate parallel lines. Subtle changes will lead to the new intersection far from the old one. So, the solution is influenced by disturbance greatly.
For example, the precision of the equation . The solution changes a lot because of the subtle disturbance. This is the morbid phenomenon [9] .
III. OPTIMAL SELECTION OF THE COEFFICIENT

MATRIX.
A. The establishment of linear equations.
Supposing there are m three-circuit-breaker branches and n two-circuit-breaker branches in a substation with the 3/2 connection mode. The diagram of substation with the 3/2 connection mode is showed in Fig .1 . The measured current of each switch in a moment is: 
Supposing the number of current conditions is N, the number of unknowns is 3m+2n-1 and the number of equations is N*(m+n-1).We should ensure that the number of equations is no less than the number of unknowns.
B. Analyzation of error sources about the solution of linear equations
1) Measurement error of coefficient matrix The improved algorithm can measure the current of each branch at the same time in a substation with 3/2 connection mode. So, the reliability of this algorithm is influenced by the precision of current transform.
Currently, according to the different function of the secondary winding, current transform usually can be divided into two categories: measuring current transformer and protective current transformer.
The first kind is the measuring current transformer. 
To ensure the right measure, the output of this current transformer must meet the required accuracy class under normal operating conditions.
According to the standard, the following table shows the limitation of current error and phase error in rated frequency, when accuracy class of measuring current transformer is 0.2 or 0.5 and secondary load is between 25% and 100% [10] . The second kind is the protective current transformer [11] .One of the basic requirements is to ensure the error keep within limits under a certain amount of overcurrent.The accuracy class of protective current transformer includes 5Pand 10P in the national standard GB1208.The error limits under rated frequency and rated load are shown in following table: From the data in tables above, we can see that the measurement error cannot be avoided to the current transformer.
2) The Correlation of Coefficient Matrix In Fig .1 ,assuming the current direction of the entire current outlet is upward. We can get the sum of the current which flow in and out the switching station is zero based on Kirchhoff's current law.So that: (   2  3  1  2  3  6  5  3  2  2  3  1  3  4  5  1 
As the formula 4 shows, there is a coupling relationship among [12] , although the current sampling values come from different conditions. And the linear correlation ofrow vector of the matrix is closely related with the conditions. The relevance of coefficient matrix will lead to larger condition number, and made the equation morbid. Due to the error of transformer measurement, subtle errors will lead to the large error in the solution if condition number becomes lager According to the relationship between the coefficient matrix condition and the precision of the solution in the second chapter, the precision of the solution is influenced by the correlation of the row vector of coefficient matrix which is shown in formula4.
C. The Optimal Selection of Current Condition to
Establish Equations A variety of current conditions can be measured to establish the linear equations for getting the solution of switchgear.When the number of equations is more than the number of unknowns, we need to select some equations with the lowest correlation from all to calculation. It's benefit to improve the precision [13] . To formula 3, if the number of measuring condition is N, we need to calculate the conditions including From formula 2, we know that the accuracy of solutions was determined by the size of Cond (A) when the value of A  and b  was known.
The selection principle of coefficient matrix is: The smaller the condition number of the coefficient matrix is, the higher the accuracy of the solution will be. Therefore, when choosing equations, the only thing need to do is to traverse all the combinations and select the combination with minimum condition number. Then calculate the resistance of switchgear based on Gaussian elimination with this coefficient matrix.
IV. SIMULATION ANALYSIS
To verify the effectiveness of the method, we can do a simulation by using the current data from a 500kV switchgear of 3/2 connection mode. Fig .2 is the wiring diagram of the switching station. We need to select all the combinations of the equations, and get the condition number of all. Then compare the coefficient matrix whose condition number is 88.66 with the one of 370.52.Finally, we pick out two kinds of combination coefficientsto establish equations. After that, the resistance value should be calculated.
When the condition number is small, the accuracy is higher than the situation that condition number is larger. The error is under 20%, when condition number is 88.66, and the error is over 20%, when condition number is 370.52. So, the rationality of this optimal algorithm is verified by this example. In this paper, the optimization method that uses the condition number of coefficient matrix as a basis to select coefficient matrix is used to establish the linear equations to get the switch resistance of switch station.
This method not only can reduce the correlation between the row vectors of coefficient matrix, but also can reduce the adverse effects caused by the error of current measure.This method traverses all the combinations of coefficient matrixes and select the combination with minimum condition number to establish equations to solve. After test and verify, the method we used in this paper can improve the precision of the solution and will improve the accuracy of the online assessment for switch status.
